Role of BRCA1 in cellular resistance to paclitaxel and ionizing radiation in an ovarian cancer cell line carrying a defective BRCA1.
BRCA1, the gene responsible for approximately half of all cases of hereditary breast cancer and almost all cases of combined hereditary breast and ovarian cancer, has been implicated in the maintenance of genomic stability through DNA repair. This function is mediated, at least in part, through two tandem BRCA1 C-terminal (BRCT) repeats. The role of BRCA1 in the development of ovarian cancer is poorly understood, partially owing to the lack of ovarian cancer cell lines with defective BRCA1. The purpose of this study was to further characterize an endometrioid ovarian cancer cell line, SNU-251, which was previously reported to carry a nonsense mutation (from G to A) at amino acid 1815 of BRCA1. In addition, we examined the role of BRCA1 in the cell cycle and in the responses to the chemotherapy drug paclitaxel and ionizing radiation. Loss of the C-terminal 49 amino acids due to this point mutation did not affect the expression of the truncated BRCA1 protein, but caused a loss of transcriptional activation of the endogenous p21(WAF1/CIP1) gene, and could not sustain arrest in the G(2)/M phase of the cell cycle. The BRCA1 mutation in SNU-251 cells inhibited BRCA1 subnuclear assembly for DNA-damage repair and increased cellular sensitivity to ionizing radiation and paclitaxel. This sensitivity was reversed by reintroduction of ectopic wild-type BRCA1. Our results suggest that the deletion of the C-terminal 49 amino acids of BRCA1 results in a loss of BRCA1 function in the SNU-251 cell line. BRCA1 helps to mediate the resistance to both radiation and paclitaxel. Therefore, SNU-251 may be a useful model for studying the molecular mechanism of BRCA1 in the resistance of ovarian cancer to ionizing radiation and chemotherapy treatment and in the development of hereditary human ovarian cancer.